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Since  the  screening  study  in  1977,  the  fish  and  game  animals  have 
been  sampled  annually  to  monitor  their  status  on  contamination.  Results 
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DEPARTMENT  OF  THE  ARMY 
ROCKY  MOUNTAIN  ARSENAL 
COMMERCE  CITY,  COLORADO  80022 


SMCRM-TOE-C,  23  April  1984 

.  i 

MEMORANDUM  FOR  DIRECTOR  OF  TECHNICAL  OPERATIONS 

SUBJECT:  Chemical  Monitoring  of  Fish  and  Game  Animals  on  Rocky  Mountain  Arsenal 


1.  The  fish  and  small  game  animals  on  Rocky  Mountain  Arsenal  (RMA)  are  sampled 
annually  to  determine  the  levels  of  pesticides  and  other  contaminants  in  their 
tissues  in  order  to  evaluate  any  potential  health  risks. 

2.  Tables  l-VII  present  the  results  of  chemical  analysis  of  pheasants,  ducks, 

mourning  doves,  rabbits  and  fish  taken  on  RMA  and  imfrs  and  mourning  doves 

taken  off  post  by  the  Colorado  Division  of  Wildlife  (CDW)  in  calendar  year  1983* 

A  table  for  pheasants  taken  off  post  is  not  included  because  none  of  the  contam¬ 
inants  were  detected  in  any  of  the  eight  birds  collected. 

3.  The  Environmental  Protection  Agency  (EPA)  has  established  tolerances  for 
certain  unavoidable  contaminants  that  find  tfu  ir  way  into  food.  Also,  the  Food 
and  Drug  Administration  (FDA)  has  established  temporary  "action  levels"  for 

some  contaminants  for  which  an  EPA  tolerance  has  not  been  determined.  Tolerances 
and  action  levels  are  limits  at  which  the  FDA  can  take  legal  action  to  remove 
adulterated  products  from  commercial  trade.  Where  no  established  tolerance  or 
action  level  exists  for  an  adulterating  substance,  FDA  is  authorized  to  take 
action  at  the  minimum  detection  level  of  the  substance.  The  most  recently  pub¬ 
lished  list  of  FDA  action  levels  gives  concentration  levels  of  0.30  ppm  for 
aldrin,  dieldrin  or  endrin  in  fish  or  the  fat  of  meat  and  5-0  ppm  for  DDT  or 
DDE,  singly  or  in  combination,  in  fish  (Action  Levels  for  Poisonous  or  Deletei — 
ious  Substances  in  Human  Food  and  Animal  Feed,  Sep  1982,  FDA  Industry  Programs, 
Bureau  of  Foods,  HF  326,  200  C  Street  SW,  Washington,  D.C.  20204).  EPA  has 
established  a  tolerance  of  5-0  ppm  for  DDT  or  DDE,  singly  or  in  combination,  in 
the  fat  of  meat  (40  CFR  180,  Jul  1 980 ) -  FDA  lists  an  action  level  of  1.00  ppm 
for  mercury  in  fish  but  none  is  listed  for  meat  or  fat.  No  other  tolerances  or 
action  levels  are  established  for  the  other  contaminants  found  in  the  game 
animals  on  RMA..  Since  the  chlorinated  pesticides  tend  to  localize  in  the  fat, 
the  concentrations  for  these  substances  would  be  somewhat  higher  on  a  fat  basis 
than  the  analyses  reported  in  this  study  which  utilized  the  whole  edible  portion 
of  the  animals. 

4.  The  U.S.  Army  Medical  Research  and  Development  Command  (USAMRDC)  has  proposed 
a  temporary  guideline  of  0.5  ppm  for  DIM P  as  the  maximum  allowable  concentration 
in  food  for  human  consumption  (Statement  on  the  Status  of  Research  into  Biologi¬ 
cal  Effects  of  Environmental  Contaminants  at  Rocky  Mountain  Arsenal  ,  .Corrmi  t  tee 

on  Military  Environmental  Research,  National  Academy  of  Science,  Washington,  D.C., 
Jan  1977). 
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5.  The  chorophenylmethy 1  sulfur  compounds  have  shown  indications  of  being 
potential  carcinogens  (meeting  of  the  Committee  on  Military  Env i ronmental 
Research,  Sub-Committee  on  Land  Renovation,  National  Academy  of  Science, 
Washington, ,0.C. ,  Apr  5,  1979). 

* 

6.  Again  this  year,  as  in  1982,  the  only  pheasants  showing  any  of  the  contami¬ 
nants  were  taken  from  the  immediate  vicinity  of  Basin  F.  The  three  pheasants 
taken  in  this  area  contained  dieldrin,  one  exceeding  the  FDA  action  1e#vel  (0.3 
ppm);  two  contained  fairly  high  levels  of  mercury  and  one  contained  a  'airly 
high  level  of  CPM02  (Table  I). 

7-  Twelve  of  the  15  ducks  contained  dieldrin;  two  birds,  both  from  Basin  D, 
exceeded  the  FDA  action  level  (0.3  ppm).  Mercury  was  present  in  12  of  the  ducks, 

two  exceeding  the  FDA  action  level  of  1.00  ppm  (Table  ll).  No  mercury  was  found 

in  ducks  in  I98I  or  I982. 

8.  The  mourning  doves  showed  more  widespread  contamination  this  year  than  in 

the  previous  two  years.  Nine  of  the  15  birds  contained  dieldrin,  four  exceeding 
the  FDA  action  level  (0.3  ppm) .  Two  of  these  were  from  the  immediate  vicinity 
of  Basin  F,  but  the  other  two  were  from  relatively  clean  areas.  One  of  these 
birds  from  Basin  F  contained  a  fairly  high  level  of  endrin  and  another  a  fairly 
high  level  of  CPM02  (Table  IV).  Last  year  only  one  of  15  mourning  doves  showed 
any  of  the  contaminants  and  this  was  just  a  small  amount  of  dieldrin.  In  I98I 
high  1  evels  of  dieldrin,  endrin  and  CPM02  were  found  in  mourning  doves  but  only 

in  birds  taken  from  Basin  F  and  the  South  Plants  areas. 

9.  Again  this  year,  as  in  the  previous  two  years,  the  only  cottontails  showing 
contamination  were  taken  from  Basin  F  and  the  South  Plants-lakes  areas.  Seven 
of  the  15  rabbits  contained  dieldrin;  one  from  the  South  Plants  area  exceeded 
the  FDA  action  level  (0.3  ppm) .  One  rabbit  from  Basin  F  contained  neicury  and 
this  was  in  excess  of  the  FDA  action  level  (1.00  ppm);  this  rabbit  also  contained 
some  CPM02  (Table  VI ) . 

10.  Relatively  high  levels  of  mercury  continue  to  occur  in  fish  from  Lakes  Mary, 
Ladora  and  Lower  Derby.  Average  mercury  concentrations  were  0.29  ppm  in  Lake 
Mary,  0-72  ppm  in  Ladora  and  0.37  ppm  in  Lower  Derby.  Four  fish  from  ladora 
exceeded  the  FDA  action  level  (1.00  ppm).  The  only  other  contaminants  found 
were  small  amounts  of  dieldrin,  DDT  and  DDE,  none  exceeding  the  FDA  action  levels 
for  these  substances  (Table  VII  ). 

11.  Of  the  birds  collected  off  post,  five  of  the  eight  mallards  contained  small 
amounts  of  dieldrin  and  one  other  contained  a  fairly  high  level  of  mercury 
(Table  III).  One  of  the  ten  mourning  doves  contained  very  small  amounts  of 
dieldrin  and  DDE  (Table  V).  None  of  the  pheasants  were  contaminated. 


EDWIN  W.  BERRY 
Acting  Chief,  Compliance 
and  Resources  Branch 
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Contaminants  in  Breast  and  Leg  Meat 
of  Pheasants  from  RMA  -  1533 

Contaminant  (ppm)  — ^ 


.  2/ 
Location—,  ' 

Sex 

Age 

DLDN 

CPM02 

ENDN 

HG_ 

Sect  ion 

• 

O7;0-9 

F 

Juv 

BDL 

BDL 

BDL 

BDL 

1  1 

1 1 

M 

Juv 

BDL 

BDL 

BDL 

BDL 

1  1 

■  i 

M 

Juv 

BDL 

BDL 

BDL 

BDL 

1  1 

■  I 

M 

Juv 

BDL 

BDL 

BDL 

BDL 

1  1 

2*1-15 

F  ■ 

Juv 

BDL 

BDL 

BDL 

BDL 

1  1 

n 

F 

Juv 

BDL 

BDL 

BDL 

BDL 

II 

H 

M 

Juv 

BDL 

BDL 

BDL 

BDL 

II 

2*1-08 

M 

Ad 

bdl 

BDL 

BDL 

BDL 

1  t 

30-01 

M 

Ad 

BDL 

BDL 

aoL 

BDL 

If 

31*05 

M 

Ad 

BDL 

BDL 

BDL 

BDL 

It 

06-05 

M 

Ad 

BDL 

BDL 

BDL 

BDL 

1  1 

01-11 

M 

Ad 

BDL 

BDL 

BDL 

BDL 

II 

26-09 

M 

Juv 

0.58 

BDL 

0.05 

BDL 

1  1 

26-14 

M 

Juv 

0.03 

BDL 

BDL 

0-41 

1  1 

26-14 

r 

Ad 

0.04 

0.66 

BDL 

o 

cA 

o 

w 

Taken  2-25 

August 

1983 

2/ 

Locat ions : 

Sec  t i on 

07-09 

-  Highlinc  Canal,  NV  corner  of 

section  7 

Sect i on 

24-15 

-  Cost  of  Bog 

Sec  t i on 

24-08 

-  SE  corner  of  section 

24 

Sect i on 

30-01 

-  SW  corner  of  section 

30 

Sect i on 

31-05 

-  SW  corner  of  section 

31 

Sect i on 

06-05 

-  Shore  of  Upper  Derby 

arm 

Sec  t i on 

01-11 

-  North  shore  of  Upper 

1  rby ,  c 

■  a  s  t  of  Plants  area 

Sect  ion 

?6-03 

-  Just  west  of  Basin  F 

fence 

Sec  t  i on 

26-14 

-  Just  north  of  Basin  F 

fence 

» 

fable  I 
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Contnmi n.int  s  in  Breast  and  Leg  Meat 
of  Pheasants  from  RMA  -  1 38 3  (continued) 


Contaminants 

Symbo 1 

Detec t i on  L» 

Al  dr  i  n 

ALDN 

0.02 

« 

Ch  1  orophe/iy  1  me  t  by  1  su  1  fide 

PCPMS 

0.20 

Cprn-  su  1  f  one 

CP/ '02 

0.20 

Cpm- su 1 f  •  x  i  de 

CPMSO 

0.20 

Di bromochloropropane 

DBCP 

0.02 

D  i  chi  orod i  phenyl  dr  i  ch  1  oroe thy  1  cne 

DDE 

0.02 

Dichlorodiphenyltrichloroethane 

DDT 

0.02 

D ieldr in 

DLDN 

0.02 

Di i sopropylmethyl phosphorate 

Dl.'lP 

0.05 

D i th i one 

DITH 

0.20 

Endr  i  n 

ENDN 

0.02 

1  sod  r  i  n 

ISOD 

0.02 

Mercury 

HG 

0.20 

Oxa  th i ane 

OXAT 

0.20 

( ppjn )_ 


ALDN,  PCPMS,  CPMSO,  OSCP,  DDF ,  DDT,  DIMP,  DITH 
their  detection  levels  (BDL). 


ISnD,  and  OXAT  were  below 


Table  II 


Contain!  nunt  S 

in  Breast 

and  Leg  Meat 

of  Mallards 

from  RMA 

-  1383  y 

Con  t 

am i nnnt 

(  \  2/ 

Jppm) 

Location  ,  1 

Sex 

Age 

Dl.DN 

HG 

DDE 

DDT 

1 

Uvalda  Ditch 

F 

Ad 

BDL 

BDL 

BDL 

BDL 

II 

H 

M 

Ad 

0.06 

BDL 

0.0b 

BDL 

1  1 

1  1 

F 

Ad 

0.05 

0.65 

BDL 

BDL 

Pond , 

Sec  1  1 

M 

Ad 

0.07 

0.22 

BDL 

BDL 

1  1 

II 

M- 

Ad 

BDL 

BDL 

BDL 

BDL 

II 

II 

M 

Ad 

0.18 

1  .00 

0.03 

BDL 

Nor  th 

Bog 

M 

Juv 

0.08 

0.75 

0.09 

0.02 

II 

1  1 

F 

Juv 

0.12 

0.29 

0.16 

0.03 

I  1 

II 

F 

Juv 

0.09 

0.46 

0.12 

BDL 

1  1 

1  1 

F 

Juv 

0.10 

0.41 

0.13 

BDL 

RSG  Club  Fond 

M 

Ad 

BDL 

0.51 

0.04 

BDL 

TGY  Pond 

M 

Juv 

0.02 

0.79 

0.03 

BDL 

Basin 

D  Pond 

F 

Ad 

0.84 

1.79 

0.05 

BDL 

*1 

II 

M 

Juv 

0.11 

0.29 

BDL 

BDL 

II 

II 

F 

Juv 

0.54 

0.98 

BDL 

SDL 

1/  Taken  11  Aug~9  September  1 983 

27  See  Table  I  for  symbols.  AIDN,  PCPMS,  CPM02 ,  CPKSO ,  DBCP,  DIMP,  DITH,  ENDN, 
1S0D  and  OXAT  were  below  their  detection  levels  (BDL). 


Table  III 


Coil  t  a  hi  i  nan  t  s 

i  n  Brens  t  and  I 

eg  Meat 

of  Mall  a  ids  f 

r oin  Off  Post  - 

lrjS3 

Con  t  ami  ri.int  (ppm) 

_  Pate 

Sex 

Age 

DDE 

_HC_ 

22  Aug 

F 

Ad 

BDL 

0.29 

22  Aug 

M 

Juv 

BDL 

BDL 

23  Aug 

F 

Ad 

0.0k 

BDL 

23  Aug 

.  F 

Ad 

0.0k 

BDL 

23  Aug 

F 

Ad 

0.02 

BDL 

25  Aug 

F 

Ad 

0.03 

BDL 

0^  Sep 

F 

Juv 

0.03 

BDL 

04  Sep 

M 

Juv 

BDL 

BDL 

1 /  All  ducks 

were  taken  in 

Weld  County. 

2/  See  Ta 

bl  e 

1  for  symbols 

.  ALDN ,  PCPMS, 

CPM02 , 

CPMS0, 

DBCP , 

DDT 

,  DIDN,  D IMP , 

OITH.  ENDN,  ISOD  and  OXAT  were 

be  1  cw 

the 

ir  detection  levels  (BDL). 

2/ 


Table  IV 


Con  t  am  i 

n  o  n  t  s  in  E  r < 

■ . i s  t  Neat  of 

f'ou  i  n  i  ng 

Doves  f rom 

FJ'.A  -  1383 

1/ 

Con  t  am i nan  t 

(rpm)_ 

3/ 

.  ,  •  2/ 

Loca t i on  - 

0LDN 

CPM02 

Ef.DN 

DDE 

Sect  ion 

2*4-1  5 

0.02 

BDL 

BDL 

BDL 

1 1 

i  1 

CO 

o 

BDL 

0.03 

BDL 

1 1 

1 1 

BDL 

BDL 

BDL 

B^L 

it 

03*10 

8DL 

BDL 

BDL 

BDL 

1 1 

1 1 

BDL 

BDL 

BDL 

BDL 

1 1 

1 1 

BDL 

BDl. 

BDL 

BDL 

1 1 

30-05 

0.17 

BDL 

0.02 

BDL 

if 

1 1 

0.51 

BDL 

0.0*4 

BDL 

it 

1 1 

DDL 

BDL 

BDL 

BDL 

1 1 

02-11 

0.03 

BDL 

BDL 

BDL 

1 1 

1  1 

BDL 

BDL 

BDL 

BDL 

1 1 

1  1 

0.09 

BDL 

BDL 

0.02 

1 1 

26-11 

1 .61 

BDL 

0.29 

BDL 

if 

II 

0.0*4 

BDL 

BDL 

0.1  1 

1 1 

1  1 

0.80 

0.9^ 

0.09 

BDL 

1/  Adults;  sex  undetermined;  taken  2-18  August  1 SS3 
2J  Locat ions: 

Section  2*4-15  ~  East  of  Bog 
Section  09*10  -  North  of  Post  Office 
Section  30*05  ~  SW  corner  of  section  30 
Section  02-11  -  South  Plants  area 
Section  26-11  -  Just  east  of  Basin  F  fence 

3/  See  Table  I  for  symbols.  ALDN ,  PCPMS,  CPMSO,  DBCP, 
DOT,  DIMP,  OITH,  ISOD,  HG  and  OXAT  were  below  their 
detection  levels  (BDl). 


T-.bl  e  V 


Con  l  am  i  nan  t  s  in  Breast  M._ 

Mourning  Doves  from  Off  Post 

at  of 

-  1383  y 

-  Date 

l cent i on 

Con t am i nan  t 

DLDN 

(ppm 

DDE 

20  Aug 

Ara.  :lioe  County 

BDL 

BDL 

20  Aug 

t  1  It 

BDL 

BDL 

22  Aug 

Weld  County 

BDL 

BDL 

22  Aug 

ii  ii 

BDL 

BDL 

22  Aug 

n  ii 

EDL 

BDL 

21  Aug 

Boulder  County 

BDL 

BDL 

23  Aug 

ii  it 

BDL 

BDL 

1  k  Aug 

Jefferson  County 

BDL 

BDL 

0^  Sep 

ii  n 

BDL 

BDL 

08  Sep 

Adams  County 

0.02 

0.02 

1/  Adul  t 

s;  sex  undetermined. 

2/  See  Table  I  for  symbols.  ALDN ,  PCPMS,  CPK02 ,  CPMSO, 
DBCP ,  DDT,  DIMP,  D I TH ,  ENDN ,  1S0D,  HG  and  DXAT  were 
below  their  detection  limits  (BDL). 


2/ 


T-.ble  VI 


C>  1 1  .j.n  i  n,in  l  s  in  the  Mc.it  of 
Cottontail  Rabbits  from  RMA  -  1333 


Con  tan  inants 

f  \  7‘/ 

1  , .  u 

Loent ion  — 

Sex 

Aye 

Df  ON 

HG 

CPM02 

i 

Sect i op 

12-09 

F 

Ad 

'  DDL 

BDL 

BDL 

1  1 

1  1 

M 

Ad 

BOL 

BDL 

BDL 

1  1 

11-06 

F 

Ad 

BDL 

BDL 

BDL 

1  1 

II 

M 

Ad 

BDL 

BDL 

BDL 

II 

23-1  J 

M 

Juv 

BOL 

BDL 

BDL 

II 

01-07 

M 
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Taken  6  October-2 

November  1983 

2/ 

Locat ions : 

Sect  ion 

12-09 

-  South  of  Rod  &  Gun  Club 

Sect i on 

11-06 

-  North-Central  part  of  section  11 

Sect i on 

23-16 

-  NE  corner  of  section  23 

Sect  ion 

01-07 

-  Dike  between  Upper  and  Lower  Derby  Lakes 

Sec  t i on 

3^-15 

-  NE  corner  of  section  3^ 
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3*1-16 

-  NE  corner  of  section  3*< 
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01-09 

-  South  Plants  area 

Sect  ion 

26-1*4 

-  Just  north  of  Basin  F  fence 

3/ 

See  Table  1 
D1TH,  ENDN , 

for  symbol s .  ALDN ,  PCPMS,  CPMS0,  DBCP,  DDE,  DDT,  D1MP, 
1  SOD  and  OXAT  were  below  their  detection  levels  (BDL). 
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1/  Caught  June  17,  1983 

2/  See  Table  I  for  symbols.  ALDN ,  PCPMS,  CPM02 ,  CPMSO,  DBCP,  D1MP,  D1TH,  ENDN , 
I  SOD  and  OXAT  were  below  their  detection  levels  (BDL). 
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CONTAMINANTS  IN  FISH  ON  RMA  -  1 983  (all  species) 


TABLE  I  .  CONTAMINANTS  IN  IJHtAST  AND  Lf.J  MEAT  OF  PHEASANTS  FROM  HMA  -  t984 
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TABLE  2.  CONTAMINANTS  IN  BREAST  AND  LEG  MEAT  OF  DUCKS  FROM  RMA 


— 1  — I  — '  — I  — !  — r  -J  — f  — !  i  I  I 

GGGGGGGGDGGGQ 

GGaccGCjGcccccQcsGaoco 


o  r—  to  co  o  o 

oc'i-jjojjjjti'j-jj 
•  •  -2:0  •  G  G  G  O  •  •  Ci  O  O 
cooxaocQDEaoomaoj 


oj  o  o 

— •  — I  — — ICVJ  1  I  |  1  !  [  I  I 

CO^  ■  •  O  •  Q  G  G  G  G  C s  G  Q 
xx2ooxo2iX22axiaa3 


— (  — i  — i  — r  — J  — — f  — i  _ (  c? f ( t  _j 

EtacxSSSxEaoxSam 


CO  CO  CM  CM  3UD  O  LT  o  •- 

ojvo—'  cjjjcM^r  —  o  —  — 

•  G  •  •  C  -GOO . 

OCDOOGOCCDCOOOOOO 


>>>  >>>>>>>>> 
<  <  ~~5~3~3<— 5~3—5— 3— >— >— 5— 3— J 


'D'O'O'O'O'O'D'D'D  (0  (0  T3  T3  "O  "O 
ioiocj(5nj(5(oni(o|-  t—  ro  ro  re  re 

rererererorererero^^rorerare 


■O  T3 
c  c 
O  OTJ 
D.  Ql  C 

>>>>0)0  O  "O  "O  "O 

00^^00  0.  C  C  C 
L  1-  (in  3  3  0000>00)0>0! 

(DO)— 1  _i  —  —  Q.CLQ.OOOOO 
GO  OO—  CO  CD  CO  CO  CD 

rare  - 

‘-‘-'-'-OO - r  r  r  0  r 

00300  4-j  4-<  4-» 

SJU'DoJiiOOOO'-i.i.n. 

ooraro  ojoooooooo 
J j j JttCmwwnZZZZZ 


00 

C\J 

0 

> 

s 

0 

0. 

— 

0 

c 

- 

0 

CO 

— 

5 

■4-J 

CL 

0 

0 

a? 

a. 

■w 

Cl) 

* 

■O 

k- 

_i 

•— 

< 

0) 

-C 

• 

■*-> 

on 

— 

> 

O 

0 

-Q 

— 

£ 

0) 

>n  £3 

CO 

0 

**— 

k— 

0 

0 

5 

1 

O  GO 

— 

o> 

, _  m_ 

I 

< 

O  1— 

CO 

n  O 

c 

re 

R  - 

CD 

0. 

O  2 

(t5 

O  — 

H- 

CO  0 

<N 

TABLE  3.  CONTAMINANTS  IN  BREAST  AND  LEG  MEAT  OP  DUCKS  FROM  OFF  POST 


TABLE  4.  CONTAMINANTS  IN  BREAST  MEAT  OF  MOURNING  DOVES  FROM  RMA  -  1984 
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See  Table  1  for  definition  of  symbols.  ALDN,  PCPMS ,  CPMSO,  DBCP ,  DDE,  DITH, 
I  SOD,  HG  and  OXAT  were  below  their  detection  levels  ( BDL ) .  • 


TABLE  5.  CONTAMINANTS  IN  BREAST  MEAT  OF  MOURNING  DOVES  FROM  OFF 
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TABLE  6.  CONTAMINANTS  IN  MEAT  OF  COTTONTAIL  RABBITS  FROM  RMA  -  1984 
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See  Table  1  for  defintion  of  symbols.  ALDN ,  PCPMS,  CPMSO,  DBCP ,  DDE,  DDT, 
DIMP,  DITH,  ENDN,  ISOD,  HG  and  OXAT  were  below  their  detection  levels  ( BDL ) . 


TABLE  7.  CONTAMINANTS  IN  EDIBLE  PORTION  (Vi  lets)  OF  FISH  FROM  RMA  -  1984 
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TABLE  8.  SUMMARIES  OF  DIELDRIN,  MERCURY,  DDE  AND  DDT1 IN  FISH  FRCM  RMA  -  1984  (ALL  SPECIES) 


BDL  =  Below  Detection  Level 


